Spinocerebellar ataxia type 31 (SCA31) and spinocerebellar ataxia type 6 (SCA6) are the most frequent types of spinocerebellar degeneration in Japan. Previous reports described that it was difficult to distinguish SCA6 and SCA31 in clinical situations. There is not much difference except that the onset age of SCA31 is slightly higher than that of SCA6. Therefore we surveyed our medical records retrospectively, and then compared clinical symptoms of SCA6 and SCA31. As previously stated, the onset age of SCA31 is higher than that of SCA6. Gaze-evoked nystagmus is more frequent in SCA6 than in SCA31. The percentage in downbeat positioning nystagmus (DPN) is as high as 63% in SCA6. In contrast, DPN in SCA31 is rare and subtle. Our study suggests that the presence of DPN is an important sign that can differentiate SCA6 from SCA31 clinically. 
Introduction
Spinocerebellar ataxia type 31 (SCA31) is one of the most frequent types of spinocerebellar degeneration in Japan [1] . Because the basic symptom is cerebellar ataxia with other symptoms occurring infrequently, SCA31 is classified as a pure cerebellar ataxia. SCA31 develops by long expanded insertions of a TGGAA repeat in the introns of the thymidine kinase 2 and the brain expressed associated with Nedd4 (BEAN) genes [1] .
Another frequent form of pure cerebellar ataxia in Japan is spinocerebellar ataxia type 6 (SCA6) [2] . SCA6 develops through small expansions of a CAG repeat at the 3' end of the P/Q type Ca 2+ channel alpha1 subunit gene [3] . Previous reports described that it was difficult to distinguish SCA6 and SCA31 in clinical situations. There is not much difference except that the onset age of SCA31 is slightly higher than that of SCA6 [4, 5] .
Among SCA6 and two allelic disorders (episodic ataxia type 2 and familial hemiplegic migraine type 1), downbeat positioning nystagmus (DPN) was recognized at a high frequency [6, 7, 8] , and episodes of vertigo and oscillopsia associated with DPN were reported [7, 8] . Symptoms were often noted early in these disorders [7] . However, the frequency of DPN has not been yet been reported in SCA31. Therefore we surveyed our medical records retrospectively, and then compared the clinical symptoms of SCA6 and SCA31.
Subjects and Methods
Study subjects were 30 SCA6 patients and 26 SCA31 patients who visited Hokkaido University Hospital, Shinshu University Hospital and Medical Hospital, Tokyo Medical and Dental University. The patients had been definitively genetically diagnosed after informed consents were obtained. In 30 SCA6 patients and 23 SCA31 patients, DPN was examined according to a previously reported method [7] . DPN was first examined without Frenzel glasses and then with the glasses, with observation being done directly by the examiner. Differences in age at onset and examination between SCA6 and SCA31
were examined by Wilcoxon rank sum test. Each incidence of clinical features including DPN between the two disorders was examined by Fisher's exact test, and the expected value should be more than 5.
Results
The onset symptoms of SCA6 were dizziness: 50%, unsteady walk: 44%, dysgraphia:
3% and dysarthria: 3%. Those with SCA31 had unsteady walk: 67%, and dysarthria 33%
( Figure 1 ). The summary of clinical symptoms is shown in Table 1 . As previously stated, the onset age of SCA31 is higher than that of SCA6. Gaze-evoked nystagmus is more frequent in SCA6 than in SCA31. In consideration of the gaze nystagmus severity, patients with moderate to marked nystagmus often had SCA6 although those with nystagmoid to mild nystagmus primarily had SCA31. The percentage in DPN was as high as 63% in SCA6. In contrast, DPN in SCA31 was found in only one of 23 patients examined. With the exception of DPN, the symptoms and severity in this patient were similar to other SCA31 patients. Furthermore, in this patient, DPN was subtle, even when using Frenzel glasses, although that of SCA6 was macroscopic.
Discussion
This study reveals that SCA6 accompanies DPN and its concomitant symptoms at a high frequency. On the other hand, these signs in SCA31 were rare. This fact clearly distinguishes SCA31 from SCA6. Prior studies described the frequency of gaze nystagmus in SCA31 at 15 to 100% [9, 10] . This variation was presumed to be caused by the difference of whether slight nystagmus in SCA31 was detected.
At present, the role of the cerebellum in developing DPN is not clearly established in Purkinje cells, which are selectively involved in SCA6, and are connected directly with the vestibular nucleus [11, 12] . Previous investigations showed that Purkinje cells located mainly in the cerebellar flocculus and vermis play an important role in vertical vestibulo-ocular reflex (vVOR) cancellation [11, 12, 13] . These regions are known to be severely affected in SCA6 [14] . Furthermore, VOR gain in SCA6 was shown to be within normal limits [15] . Thus, DPN in SCA6 is considered to be due to a dysfunction of vVOR cancellation. The detailed analyses of these neuropathological changes in the flocculus of SCA31 have not yet been done [1, 4, 16] . Future studies should consider vVOR in SCA6 and SCA31.
Conclusion
Although further investigation is needed, the presence of DPN is an important sign that can differentiate SCA6 from SCA31 clinically. 
